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(54) YCTPOCiCTBO A/lfl PEMOHTA OBCAfl- 
HOtf KOilOHHbl 

(57) l43o6peT6nue othocwtcs k peMOHTMO-nao- 
' /lHUwOKHbiM pa6oTaM o6caAHUx xo/toHH ne<J>- 

Tef33dBWX cxuaxviH a** eoccTaHOBneHvta nx 
repweTM^MOCTvi. Uenb - noabuuenne HaAexno- 
ctm ycraHOBkM MeTa/i/iMMecKoro nnacTwp* 
(Mil). B xopnyce ycTpoftCTBa yCTanOfi*eHbi 
3neKTpOABwraTe/ibc peAy*TopoM. rwAPOnacoc 
ui rwApouM^nMAp c rio/ibJM nopoineM m luto- 
kom. noA M n Ha fia^Y xopnyca yCTaMOB/ieHa 
pacxa-rwBarama* ronoBxa (Pf). B hh>kh<jw mc- 



tm Kopnyca c B03Mo*HOCTbio B3anMOAei*CTenA 
C MR p33MBmeN ynop C xeciKO C8R33hhwm c 
hvim npwBOAOM ero ocesoro nepeMemeHtia. 
HaA Pr pacno/io^KeK AopHvipyiotHMM Konyc. 
ycraHOB/ieMHUft na ujTOice c BO3M0XHOCtbK> 
B3anMOAeKiCTBH9 c MH. npMBOA nepeMeme- 
hup ynopa bu no/iweH & BMAe An#4>epeHui/ianb- 
Horo nopwHH. yciaHoe/ieHMoro b Kopnyce n 
o6pa3yioiiiero c ero CTenicaMn A^e xaMepw. 
Oa«3 t*3 xaNiep ruApaByinMecKw cen3aH3 K3Ha~ 
/iom c no/tocjbio HarMeiaHMH. a Apyra* - APy- 

fMM KSH3/10M C HOnOCTblO BC7.CUB3MMJJ 

rviAponacoca. Me>KAy co6otf KaMeptt CBaaaHbi 
KaHa/ioM c pacnonoxeMNbiM e mcm o6p8TnuM 
K/ianaMOMCO lutokom. KoHyc, npoxoA* "0 MR. 
AecJ>opMVipyeT ero e uw/whaP h npw*nMaeT k 
peMOHTMpyewovi Tpy6e. flepeMeiuaeMan 
BC/)eA 3a KOMycoM PT cosaaer Aono/iHmenb- 
wyjo nnacTwsecKyK) Ae<t>opMaumo. flpvt aoctu- 
*ehun aepxHero no/roxenvia PT cbowm 
topuom B03AeMCTsyeT na ujtok icnanana, koto- 
putt oTKpuBaeT AocTyn paSoMBw xwakocth m3 
KaMepw H3A nopuuneM no K3Hany o nonoctb 
ecacbiBanwa rwAPOHacoca. KoHraxTHas nno- 
maA*> * yAepwusaomee ycn/iwe MD na ctchkc 
o6caAHOPi KOnOHMbi AOCT3TOMMW A"« ^ro yA^p- 
>KaH^». 1 nn. 



H3o6petenne othochtcm k ycrpo^CTaaM 
/yifl peMOHTHO-n30nnutiOHHbiX pa6oi oGcafl- 
Htix no/ion* He(J>Tera3oewx ckb3>khm c uenbKD 

BOGCTa»iOB/)eHV!H HX repMeiMMKOCTH. 

Lle/ibK> M3o6peTeHn« aa/tHerc* noebiiue- 

llMe HaA^HOCTM yCT3H0BKM MeT3fl/lHHeCKOrO 

n/iactwpfl. 



Ha wepTe)Ke cxeMarwHHO nao6pa>Keno 
npeA/iaraeMoe ycTpot?»CTBO aap peMonra 06- 
caAMQ^ KO/tONMM. npoAonbMww pa3pe3- 

B uM/iwNAP^ecKOM Kopnyce 1 >c-rpoticT- 
ea, cnycxaeMoro b cKB3>KMny Ha Ka6ene 2. 
p3Cno/io>KeH snexTpOABuraienb 3 c peAy* T °^ 
pOM 4. AByxnnyHxtepHWw rMAPonacoc 5 c Bca- 
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CbieaioiuwMn 6. narheiaienbHbJMM 7 v\ peay*- 
u^hohhum 8 xAananaMw. .*APOU MnviH AP 9 c 
no/ibiM nopiuneM 10 n wtokom 1 1, Antjxpepen- 
uuam»HwA nopiuenb 12, «bar»oihiiiHc« npvtBO- 
AOM oceaoro nepeMetueHnw ynopa 13. n 
>KeCTKO C HUM C8fl33HMblii, AOPHVipyKJIUMVi KO- 

nyc 14 c noAnpyjKuHeHHWMw n/iaoa»omnMn 
nnaiuKaMH 15. pacKaTbieafOman roAOBxa 16 w 
npoAOnbHQ~ro<J>pwpoaaHHU& MexannnMecKvm 
rmacrwpb 17. Pa6oni/ie nonocxn ruApounnnH- 
Apa 9 m no/ioro nopoiHR TO rwApaBAWMecxu 
ceaaanw MexAy co6ofl no xanany a. nepe3 ooa* 
npy>KMHeHrtww 30nOTMHK-nepe>cnJOHaTeAh 18, 
xaMepa. o6pa30B3HHaa cxewioMM xopnyca n 
AH^epeHuwanbHUM nopWHeM 12, ruApae/in- 

seCKM cBHsawa no xaHanyfc nonoCTbio Hame- 

Tanwa rwApoHacoca. 

Apyraft xaMepa, o6pa30B3HHaa CTenxaMM 

Kopnyca u An<M > eP eK U via ' lbMblM nopiuneM. 

rnApae/»^ecKM cfea3ah3 c nonoctbK) BcacwBa- 

Kiifl rvtAPOHacoca XaK3A0M#. 

B A^'^peHUna/ibHOM nopume aa* cba- 
3wo6evix KdMep BbinoAHeH xanaA c axcuaAbHO 
pacnonoKeKHbiM o6paTHbtM xnananoM 19 c 
BwcxynaiomuM v»3 xopnyca ujtokom, B ucxoa- 25 
mom nonoweHKM KAanaH 19 3axpbiT n pa3Ae/m~ 
ex KdMepu, o6pa30BaviHbie 

A utt|>tt>epeMUMa/ibMWM nopuineM 12 co CTenxa- 
MM*opnyca. BHyxpeHHfln noAocTbycTportcTBa 
3anonneHa pa6oMett *wAKOCTb»o h cxOMnGH- 
cwpoBana c BHeujHevi cKeaxuHHow cpeAOii 
xoMneHcaxopOM 20. flopMwpyio- 
AW* xotiyc 14 m pacKarbiaaKHua* ronoBKa 16 
yCTaHoaneKbi na xonue nonoro urroxa 11. npvi 
3TOM,papKaTbiea»otu3« ronoaxa xHHeMsxune- 
Ckvi CBfl3ana c s/iecrpoABuraTe/ieM 3 nepe3 
T^necKonimecKviCi Ban 21 xopnyca. ycthhob- 
AeHHUft h3 gnopax Kanem** e hoaom urroxe 1 1 , 
nopcune 10. CB«3aHHb<* 0 hvim ea/i 22 w nnawe- 
Tap,^Fi peAY^op A, Ha aa/iy 22 ycTanoB/ieH 
aKCueHTpMK 23,cny*atmifi npnaoAOM Asyx 
njiyHxepoa ruAPonacoca 5. 

npOAO/>bHO-ro<J)pnpoBaMHWi?i Meran^nHe- 
C xn* nnactbipb 17 e TpancnopTMOM nonowe- 
hhh pacno/io*eH MexAy. x,e. yAcp^vieaeTC* 
AopHupytfmwM KonycoM 14 m ynopOM 13. 

Aaa 3a*penneHViR ycTpoftCTea b xonoHHe 
oho cHaGxeHO ynopnwMH wAHncaMu unu ako- 
P«mh {He noKa33Hkj). 

ycxpo*rrBO pa6oxaer CAeAyK>mnM obpa- 

3CM, 

Ha kHTepeane npoaeAenwH peMOHXHo- 
M3on«uMOMMUx pa6ox no Ka6on»o 2 BK/ivoqaeT- 
en 3/ieKTpoABviraTe/ib 3. KOTopbivi ^epe3 
3KCUeHTpwK 23 npnBOAKX b Aevtcxewe nnyHxe- 
pw rviAPonacoca 5 ^ oAHOepeMenHo bo epame- 
H*e Mepea B3/iu 21 m 22 pacKBiwDaKJiMyKj 
rono8<y 16: HepnoHaMaAbHO *<opnyc 1 npn6o- 
pa 33«Kopnoaexc« o icovioHHe Tpy6. a 3aTew 
pa6oMa« >K^A^ocTb no Kananyaor ruaDonaco 



ca nocxynaeT d kawepy hsa AH<^<pepeHUvia/)t>- 
hwm nopuineM 12 m paGoMee A^a/ieHne nepea 
ynop l3yAepjKnaaeT npoAOnbMO-rocppupOBaH- 
ti*v\ Meran/iMHecKHM n/iacTupb 17. npn 3tom 
o6paTHwfi Knanan 19 aanpuT. 

flocne AOCTM>Ker»^R HeobxoA^Moro j^aone- 
HMn noAnpyxuHeHHbii^ aonoTHMx-nepeK/iKma' 
xenb 18 nepeMecxwxcw bhvts ao ynopa. 
oxKpwsaa Aociyn pa6o^ew >kmakocth no Kana- 
nyanoA nopiueHb 10 ruAPOiAH/i.whAPa 9. 

ZJopMnpyiOiUMiH xonyc 14. npoxoAfl no 
nnacxbipio 17. ^opM^pyex ero e mm/imhap m 
npn>KMMaeT k peMOHTupyeMOM xpy6e. a ero 
n/i3B3K>iune n/iaiuKM Kanvi6py»oT. co3A3Bsn ra- 
paHTupoBaHHuw HaTar. OepeMeunaeMafl BC/ie A 

33 AOpHHpyWIUVIM KOHyCOM 14 paC<3TbiB3»0- 

UA3R ro/ioaxa 16 co3AaeT AonoriHUTenbHyra 
n/iacxvmecKyK) Ae4>opMauwo n/iacxwpfl 17 no 

M3Kp0- VI MVIKpOHepOBHOCTflM BMyTp6HHe^ 

cxenKw oBcaAMOM KonOHHW m ynpoHHRBT no- 

BCpXMOCTH WVI CAO* BKyTpeHHeM nOOepXHOCTM 

n/iacTwpP 17. npn AOCTH>ceHHM aepxHero no- 
no>KeHw« AOPHHpyioman ronoaxa 16 cbomm 
xopuOM B03AeftcxByey Ha ojtok K^anana 19. 
KOTopwM oTKpUBaex Aocxyn pa5o^efi jkwa^o- 

CTU H3 K3MepW M3A AM(tMj>8p6HUM3i5bHWM nOp- 

uiHew 12 no waHany 6 b nO/iOCTb BCacwBanviJt 
rMAPonacoca, 

B 3tom no/ioxceHnn KOHTaKTHart nnomaAt» 
n yAep*MBa*omee ycunwe nnaexupn 17 wa 
cienKe oOcaAHOfi koaohhw A0cxaTO4Hw ai* 
ero yAep>KMB3HWR n Aw4>*epeHUnanbHbi(i nop- 
ujeHb 12 BMecTe c AopMnpy»omwM KonycoM 14 
m pacK3TbiBa»ineti ronoaxoPi 16 nepeMecxwxcR 
BBepx t o6ecnesvi8an no/iMbiw wx bwxoa ^3 nna 
cxbipfl 17. 

RocneaaaepoieHMq paBoxu noycraHOBKe 
nnacxupR 17 3/ieKTponpMBOAOM 3 o6ecneMM- 
Baerc5i ocBoSowAeHwe xopnyca npvi6opa ot 
Ctgh xn o6caAHOd KonoHHW n 3areM ycTpowCX- 
bo xpaHcnopTHpyexca na nosepxHOCTb 

(PopMyna n3o6pexetiwa 
YCTpoi?iCTBO aa« peMOHxa o6caAHOw ko- 
45 noHHW, oxiiK)HaK)iuee xopnyc. ycxaHoe/ieHHue 
a H6M anexTponpuBOA c peAyKXopoM. tmaPO- 
Macoc m ruAPOUvinwHAP c no/ibiM nopiuneM m 
ujtokom. MeTS/i/uAMecxHM ortacxwpb. ycxaHOB- 
neHHy »o hoa hum Ha Bany xopnyca pacxaTUBa- 
50 K>myK> ronoaxy v\ p33MemeHHt4Pi b Hti^Hew 
sacTw xopnyca c B03M0*H0CTb>0 fiaauMDAevi- 
cxbur c MeiartAMMecKUM nflacxupOM ynop. o t- 
nviHdtQmeecA xeM t hxo. c ueAbK> noswiue- 
hms H3AeJKH0CTw yciTanOBKM MeTannnMetxoro 
55 nAacxupn. oho cna6>xeHO jkcctko cB«3aHHbiM 
c ynopOM npwBOAOM ero oceaoro nepeMeme- 
hh» w pacnoAOKeHHWM H3A pacKaTueaKHuett 

rOAOBKOM AOpHUpyiOtA^M KOHyCOM, yCT3HOB- 

neHHWM na tuioxe r^APOUWAUHApa c 803mo>k- 
HOCXbK> B3aHM0AewCTBH» c Meran/iviMecxnM 
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nnacTbipeM. oa/i Kopnyca KMHeMaTvmecKM cbr- 
33h c ane^TponpuBOAOM. npviBOA oceeoro ne- 
peMemeMHfl ynopa euno/iHen b 8n A e 
AM4><t>epewuMa^tHoro nopuiMP, ycT3Hoe/ieH- 
Horo b Kopnyce m o6p33yK>mero c ero CTeHKa* 
mm Aoe Kanepw, rwAPaB/ivmecicM caaaaHhbie 
MOKAy co6oh icana/ion c pacnQ/io*enHMM b 



h6M o6paTHUM KA3naHOM CO UITOKOM. HpU 
3T0M OAM3 H3 K^Mep fHApaB/lMMeCKM CBfl33Ha 

c nonocibK) nar MeraHMfl. APyan ™ c nonocTbK) 
BcacwBSHun ruAponacoca. a AopHwpyiomtiM 

KOMyC yCTbHOBAeH C B03MO>*HOCTbtO B33HMO- 

AeftCTB** b BepxHeM nonoxeNuw co lutokom 
06paTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydrauhcally connected by a channel 
with the pressure cavity and the other one is hydrauhcally connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 1 1, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3 , is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 1 7, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL » 
MARIA A. SERNA 
NOTARY PUBLIC 
. In and for tr* State of Texas 
My commission expires 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 




